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Mathematics Teachers' Response to the Reform Agenda 



A. Introduction 

The 1993 National Survey of Science and Mathematics Education is based on a national 
probability sample of science and mathematics program heads and teac lers in grades 1-12 in 
the 50 states and the District of Columbia. The sample was designed to allow national 
estimates of science and mathematics course offerings and enrollment; teacher background 
preparation; textbook usage; instructional techniques; and availability and use of science and 
mathematics facilities and equipment. Every eligible school and teacher in the target 
population had a known, positive probability of being drawn into the sample. 

This paper focuses on teacher preparation and support for teaching mathematics as envisioned 
in the National Council of Teachers of Mathematics (NCTM) Standards. 



B. Teacher Preparation 

The NCTM Standards call for the introduction of challenging mathematics content to all 
students beginning in the early grades. If teachers are to guide students in their exploration 
of mathematics concepts, they must themselves have a firm grasp of powerful mathematics 
concepts. 

Because it would be extremely difficult to gauge the extent to which a large national sample 
of teachers understands mathematics concepts (and knows how to help their students learn 
these concepts), proxy measures such as major or number of courses taken in the field are 
typically used. Table I shows that very few grade 1-4 teachers had undergraduate majors in 
mathematics or mathematics education. (Roughly 80 percent majored in elementary 
education.) While mathematics teachers in grades 5-8 were more likely than their grade 1-4 
colleagues to have undergraduate majors in mathematics, a majority still had majors in 
education. 
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Table 1 

Mathematics Teacher Undergraduate Majors 





Percent of Teachers 


Grades 1-4 


Grades 5-8 


Grades 9-12 


Mathciiiatics 


1 


7 


A\ 


M al he mat i c s E:d uc ai ion 


0 




IS 


Other Education 


S9 


71 


20 


Other Fields 


1 1 


20 


22 



Grade 9-12 mathematics teachers were more likely to have majored in mathematics (41 
percent) than in mathematics education (18 percent). While the percentages of teachers with 
majors in field are greater for grades 9-12 than for the lower grades, still roughly 4 out of IQ 
high school mathematics teachers did not major in their field at either the undergraduate or 
graduate level and nearly 1 in 5 grade 9-12 mathematics teachers did not have even a minor 
in the field. (See Table 2.) 



Table 2 

Mathematics Teachers' Majors c.ad Minors in 
Mathematics and Mathematics Education 





Percent of Teache 


rs 




Grades 1—4 


Grades 5-8 


Grades 9-12 


Undergraduate major in mat hematics 


1 


7 


41 


Undergraduate or graduate major in 

mat he mat ies/mat hematics education 


1 


1 1 




Undergraduate or graduate major or minor 
in niathemaiics/mathematics education 


7 


IS 


81 



As can be seen in Table 3, 83 percent of grade 9-12 mathematics teachers have had at least 
eight seniesicrs of coursework in mathematics, compared to 8 percent of those teaching in 
grades 1-4. it is interesting to note that while only 20 percent of grade 5-8 mathematics 
teachers have had eight or more semesters of college mathematics, 32 percent of grade 5-8 
mathetTiatics classes are taught by these teachers, a reflection of the fact that teachers in 
grades 7 and 8 arc generally both better prepared than teachers in grades 5 and 6 and are 
more likely to teach multiple mathematics classes each day. 
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Table 3 

Number of Semesters* of College Coursework in Mathematics 





Percent of Mathematics Teachers 


Percent of Mathematics Classes 




Grades 


Grades 


Grades 


Grades 


Grades 


Grades 






5-8 


9-12 


1-4 


5-8 


9-12 


< 4 Semesters 


SO 


62 


4 


80 


48 


3 


4-7 Semesters 


13 


l^) 


12 


13 


20 


10 


S ' 1 1 Semesters 




13 


45 


(> 


20 


46 


^ 1 1 Semesters 


■> 


7 


38 


I 


12 


41 



* Since the highest number of semesters a teacher could indicate for "calculus'' and for "all other mathematics 
courses" was **8/' these figures underestimate tlie total for any teacher who completed more than eight 
courses in a particular category. 



C. Teacher Pedagogical Beliefs 

The National Council of Teachers of Mathematics published Curriculum and Evaluation 
Standards in 1989 and Professional Standards for Teaching Mathematics in 199L As one 
measure of thQ influence of the NCTM Standards, mathematics teachers in the 1993 National 
Survey of Science and Mathematics Education were asked the extent of their familiarity with 
each of these documents. As can be seen in Table 4, mathematics teachers in the higher 
grades are much more likely than their counteq^arts in the lower grades to report that they are 
familiar with the two standards documents. Roughly 1 in 5 elementary mathematics teachers, 
1 in 4 middle grade mathematics teachers, and 1 in 2 high school mathematics teachers 
indicated they were "well aware" of the Curriculum and Evaluation Standards, Not 
surprisingly, teachers in each grade range are less likely to be familiar with the more recently 
released Professional Standards for Teaching Mathematics. 
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Table 4 

Mathematics Teachers' Familiarity with the NCTM Standards 





Percent of Teachers 


Grades 1-4 


Grades 5-8 


Grades 9-12 


Curriculum and Evaluation Standards 










well awtirc oi me inv,^iivi oiafuiards 


IS 




28 


56 


Mcaru OI the NCFM Siandaras, 










hut ({(tn t k'TK^w niiu'li 'ihoiit tlif'>m 

I'm vivii I i\imvv lllUvll illHHll 


}') 




41 




Not aware of tlie NCTM StwulardK 


M) 




22 


S 


Not sure 










Professional Standards for Teaching 










Well aware of the NCTM Tcachinii Suvuhnh 


i: 




19 


40 


Heard of the NCTM Teaching Standards. 










hul don I know mueh about Ihcm 






48 


44 


Not aware of tlie NCTM Tem hiuii Standards 






2.S 




Not Sure 






8 


3 



Those teachers who indicated they were "well aware" of each set of standards were asked to 
indicate the depth of their knowledge. As can be seen in Table 5, roughly 90 percent of the 
teachers in each grade range who said they were well aware of a particular set of standards 
indicated they were well informed about them for the grades they teach, and one-half or more 
said ihey were prepared to explain the Standards to their colleagues. 



Table 5 

Mathematics Teachers' Reported Understanding of the NCTM Standards 





Percent of Teachers Aj»reeing* 


Grades 1-4 


Grades 5-8 


Grades 9-12 


Curriculum and Evaluation Standards 








I am well informed about tlic NCTM Sumdanlx 








fi>r the grades I teach 




88 


1)1 


1 am [)rcpared to explain the NCTM Sitmdards 








to my colleagues 


M) 


5.^ 


58 


Professional Standards for Teaching; 








I M)\ well informed about the NCH'M I'rtu lun\: 








Siandardx for the grades I leach 


•K) 


»)I 


89 


I am prepared to explain the NCTM I'nu htny 








Siandanis to my colleagues 


S7 


4^) 


5.S 



* Only iciichcrs wlu) iiuiiciitL-d they were "well aware** u\ eaeh set oi' standards were asketl Id respond io thcs 
Hems. These percentages inehide i cache is who res[H)ntIed "stninglv agree** o\ "agtee ** 



Of course, whether or not they are knowledgeable about the documepls, mathematics teachers 
may or may not agree with the principles underlying the NCTM Standards or the 
recommendations that flow from them. The Standards stress the need to involve all students 
in learning important and powerful mathematics concepts from the earliest grades; 
deemphasizing, for example, arithmetic computation in favor of having students develop 
reasoning and problem-solving abilities. Tracking and other school and district policies that 
prevent some students from having the opportunity to learn challenging mathematics content 
are to be discontinued. 

Moreover, reform advocates stress that all students need to be actively engaged in learning 
mathemaacs — using manipulatives to investigate mathematics concepts; using calculators, 
computers, and other technologies to explore mathematics concepts; and working with their 
peers in cooperative learning groups. The teacher should be a guide rather than simply a 
dispenser of information, and should use a variety of strategies to assess student learning, 
rather than relying primarily on paper and pencil, multiple-choice tests. 

To get an idea of teachers' beliefs as they relate to reforms suggested by the NCTM 
Standards, teachers were asked if they agreed with a number of statements about mathematics 
education. The results show that while most teachers believe that 'Virtually all students can 
learn to think mathematically," sizable proportions believe that such learning is best 
accomplished by placing students in classes with students of similar abilities. Support for 
homogeneous grouping is stronger in the higher grades, with 76 percent of grade 9-12 
teachers indicating that students learn mathematics best in classes with students of similar 
abilities, compared to 41 percent of those in grades 1-4 and 62 percent of those in grades 
5~<S. (See Table 6.) 



Table 6 

Mathematics Teachers' Opinions on Curriculum and Instruction Issues 





Percent of Teachers Agreeing* 




Grades 1-4 


Grades 5-8 


Grades 9-12 


SuidcnLs learn best when Ihey study miUheiiialics in the coiucxi 








i>r a personal or social application 


04 


yi 


«4 


Viiuially all stiulciUs can learn lo think mathematically 


76 


7(i 


72 


Students learn inatlicmatics best in classes with students ol similar abilities 


41 


62 


76 


Siudents need lo master arithmetic computation hclorc jzoui): on to alj:cbra 


70 


77 


SI 


The testing program in my state/district dictates what mathematics 1 teach 


00 


52 


40 


Siudents should be able to use calculators most of the time 


^4 


y) 


73 


Activity-based experiences aren't worth the time and expense 








lor what students learn 


.S 


X 


0 



* Includes teachers itidicating "strongly agree" ami "agree * lt> each statciiietil, 



5 

V 



Mathematics teachers are supportive of the importance of teaching in the context of personal 
and social applications, but they voiced considerable resistance to another of the tenets of 
current reform ideas. While the NCTM Curriculum and Evaluation Standards argue for the 
earlier introduction of algebraic concepts, the majority of elementary, middle, and high school 
mathematics teachers indicated their belief that "students must master arithmetic computations 
before going on to algebra " Support for the frequent use of calculators, another emphasis of 
the NCTM Standards, was quite high among high school mathematics teachers, with 73 
percent indicating that ^^students should be able to use calculators most of the time'\ 
mathematics teachers in the lower grades were less likely to support such extensive use of 
calculators. 

In another attempt to gauge teacher support for reform recommendations, mathematics 
teachers were provided with a list of instructional '\strategies" and asked how important they 
believed each was for effective mathematics instruction. Again, it is clear that mathematics 
teachers support some of the current reform notions, but are less convinced about others. 

Table 7 shows the percent of mathematics teachers rating each strategy a five on a five-point 
scale ("definitely should be a part of mathematics instruction") at the grade level they teach. 
(Table 8 shows the analogous data combining ratings of four and five.) Note that pedagogical 
beliefs among mathematics teachers vary considerably by grade taught. For example, more 
than 80 percent of grade 1-4 mathematics teachers, but only 1 in 2 in grades 5-8 and I in 4 
in grades 9-12 consider the use of hands-on/manipulative activities to be essential for 
effective mathematics instruction. Teachers in the higher grades are similarly less likely to 
consider essential such strategies as concrete experiences before abstract treatments; 
applications of mathematics in daily life; having students work in cooperative learning groups; 
use of computers; and taking students' prior conceptions about a topic into account when 
planning curriculum and instruction. In contrast, high school teachers are more likely than 
their colleagues in the elementary grades to consider the use of calculators essential for 
effective mathematics instruction. 
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Mathematics Teachers Indicating that Various Strategies 
Definitely Should be a Part of Mathematics Instruction 





Percent of Teachers 


Grades 1^ 


Grades 5-8 


Grades 9-12 


Htinds-on/iiitinipultiti vc ucliviiics 


oZ 


U) 


26 


Concrete experience before abstract treaimenis 


81 


55 


33 


Applications of mathematics in daily life 


SI 


75 


50 


Eimphasis on solving real problems 


SO 


78 


57 


Every student studying mathematics each year 


76 


69 


38 


Emphasis on mathematical reasoning 


69 


64 


58 


Emphasis on connections among concepts 


6S 


62 


52 


Students working in cooperative learning groups 


58 


41 


27 


Use of con'iHJtcrs 


52 


39 


34 


Emphasis on arithmetic computation 




36 


) 


Coordination of mathematics with science 


34 


27 


22 


Taking student preconceptions about a topic into .n^crunt when 








planning cuiTiculum/instruc tion 


34 


26 


IS 


Use of calculators 


33 


37 


50 


Inclusion of performance-based assessment 


33 


29 


IS 


Deeper coverage of fewer mathematics ideas 


33 


31 


16 


Emphasis on writing about mathematics 


32 


23 


20 


Integration of mathematics subjects (e.g.. algebra. probabiUiy. 








geometry, etc.) all taught together each year 


26 


25 


20 


Coordination of mathematics with vocaiional/technoloiiy education 


25 


23 


19 
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Table 8 

Mathematics Teachers Indicating that Various Strategies Are 
an Important Part of Mathematics Instruction* 





Percent of Teachers 


Grades 1—4 


Grades 5-8 


Grades 9-12 


cinpsiusis on solviiii][ rcnl problcins 


t)t) 


t)t) 


OQ 
vo 


Applicaiions of niatlieniaiKS in daily lite 




99 


95 


linipliasis on luailicmaiical rciisoninii 




9.S 


9S 


bnipliasjs on cofincciions aiiionii cMnccpis 


OV! 




97 


Hands-on/man ipulativc aciiviiics 




89 


78 


IZvcry siudcnl siudying nuihcniaiics each year 


91 


90 


81 


Concreic experience hett^re ahsUaci ireaimenis 


97 


9: 


85 


Studenis workiiiij in c(H^pei\iu\e Icaiiiniii ii roups 


92 


S2 


78 


Emphasis on aiiihnieiic coiupiiiatioii 


90 


S9 


(y\ 


Use o( computers 


.S7 


S7 


8 1 


Inclusion of peiforniaiice- based assessment 


82 


7S 


71 


Coordination of luaihoniatics with science 


SI 


75 


80 


Faking student preconccpiuMis alniui a ttiptc into account when 








planning curriculum/msiruciion 


79 


SO 


67 


Deeper coverage ot fewer niniliematics ideas 


72 


75 


55 


Use of calculators 


7! 


SO 


89 


Emphasis on waiting ahtuii iiKtthcni.itics 


7] 


M 


60 


Integration of mathematics suhiects (eg. algebra, probability. 








geometry, etc ) all taught togciiier each year 


(vl 


(O 


56 


Coordination of nuuhemaiics wiili vocational/icchnoiogy education 


(^2 


7^ 


75 



* Teachers were given a five-point scale for each strategy, with 1 labeled "definitely should not be a part of 
science instruction"; 3. "makes no difference"; and 5, "definitely should be a part of niathcinatics 
instruction.'' These nunibcrs represent the total circling 4 or 5. 
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D. Teacher Perceptions of Their Preparation 



Elementary teachers are typically assigned to teach science, mathematics, and other academic 
subjects to one group of students, but it is clear that they do not feel equally qualified to 
teach these subjects. Table 9 shows the percent of self-contained elementary teachers 
perceiving themselves to be "very well qualified'' to teach reading/language arts, social 
studies, mathematics, and science at three different points in time— 1977, 1985-86, and 1993, 
In 1993, 76 percent of elementary teachers assigned to teach all four subjects indicated they 
felt very well qualified to teach reading/language arts, compared to roughly 60 percent for 
both mathematics and social studies, but only 26 percent for life sciences. 



Table 9 

Self-Contained Grade 1-6 Teachers Feeling Very Well Qualified 
to Teach Each Subject: 1977, 1985-86, and 1993 





Percent of Teachers 


1977* 


1985-86 


1993 


kciiding/Lnrii^ua] 


ic Arts 






86 




76 


MathoinnUcs 




49 








60 


Sociiil Stmlies 




39 




51 




61 


Life Sciences 








27 




26 


Science 




22 











1977 figures include Kindergarten teachers. 
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Mathematics teachers were also given a list of 14 mathematics topics recommended by the 
NCTM Curriculum and Evaluation Standards for one or more of the grade ranges 1~4, 5-8 » 
and 9-12 and asked to indicate how well qualified they felt to teach each one at the grade 
level they teach. As can be seen in Table 10, the only topics which a majority of grade \-4 
mathematics teachers feel very well qualified to leach are num.ber sense and numeration (66 
percent): patterns and relationships (58 percent); measurement (54 percent); and estimation 
(50 percent). Only 1 in 10 grade 1-4 teachers feels very well qualified to teach probability 
and statistics, topics that are recommended by the NCTM Standards for grades 



Table 10 

Grade 1-4 iMathematics Teachers' Ratings of Their Qualifications 
to Teach Each of a Number of Topics 





Percent of Teachers 




Not Well 


Adequately 


Very Well 




Qualified 


Qualified 


Qualified 


FisiinuUion 




47 


50 


Number sense and nuinciaiion 


1 




06 


Numhcr s>NicinN and number tlie'>i> 




47 


44 


Me as lire men I 




44 


54 


Fractions ami cc inials 


6 


47 


47 


Cieomeiry and -p-itial seu'ie 




49 


42 


r-unctions 


14 


50 


36 


Patterns and relaiionship.s 






58 


Algebra 


42 


41 


17 


rnj!t)ntiineti > 


70 


J i 


5 


Probability and statistics 


50 




li 


Discrete ni.itlicmatics 


64 


.M 


5 


Conceptual underpinnings ot calculu.s 


SO 


P 


2 


Mathcnuuical structuie 


53 


3S 


7 



III 

1^ 



In grades 5-8 (see Tabic 1 1), a majority of mathematics teachers feels very well qualified to 
teach each of seven topics: fractions and decimals (81 percent); number sense and 
numeration (71 percent); estimation (64 percent); measurement (60 percent); number systems 
and number theory (58 percent); patterns and relationships (52 percent); and geometry and 
spatial sense (50 percent). Nearly that many feel very well qualified to teach functions (49 
percent) and algebra (44 percent), but only 28 percent feel well qualified to teach probability 
and statistics. 



Table 11 

Grade 5-8 Mathematics Teachers^ Ratings of Their Qualifications 
to Teach Each of a Number of Topics 





Percent of Teachers 




Not Wen 


Adequately 


Very Well 




Qualified 


Qualified 


Qualified 


lislinialion 






64 


Nninbcr sense and ruinier.uion 




21 


71 


Nimiber systems and iuhiiIk: theor\ 


5 




58 


NJeasurcment 




,N < 


60 


|-iaeUons and decimals 


U 




8! 


(ieufneiry and spatial sense 




4^ 


50 


f"uiKiions 


II 




49 


l\itteins and relatuinshij)s 






52 


Algebra 


IS 




44 


riiiioiunnetry 






13 


Puibability and statistics 


:7 


4^. 


28 


Discrete mathematics 


57 




10 


Conceptual underpinnings of calculus 


7^ 


24 


4 


Mathcmatieal structure 


46 


41 


14 
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As can be seen in Table 12, a majority of mathematics teachers in grades 9-12 feels very 
well qualified to teach each of 10 out of the 14 topics listed, ranging from 95 percent for 
algebra to 60 percent for trigonometry, hi contrast, only about 3 out of 10 high school 
mathematics teachers feel well qualified to teach probability and statistics; mathematical 
structure; and the conceptual underpinnings of calculus; and only 2 out of 10 feel well 
qualified to teach discrete mathematics at the high school level. 



Table 12 

Grade 9-12 Mathematics Teachers^ Ratings of Their Qualifications 
to Teach Each of a Number of Topics 





Percent of Teachers 




Not Well 


Adequately 


Very Well 




Qualified 


Qualified 


Qualified 


I* St i mat ion 


2 


27 


72 


Number sense and numeration 


1 


21 


78 


Number systems and number theory 


•> 


30 


67 


Measurement 


1 


20 


70 


[•raciions and decimals 


i) 


7 


03 


Cleometry and sj)atial sense 


\ 


27 


69 


Inunctions 


> 


23 


75 


F^aiierns and relationships 


I 


28 


71 


Algebra 


0 


5 


95 


Trigonometry 


10 


30 


60 


FVobability and statistics 


14 


54 


33 


Discrete mathematics 


26 


55 


20 


Conceptual underpinnings o{ calculus 


33 


38 


29 


Mathematical structure 


1 1) 


51 


30 



' 14 



Teachers in both the 1985-86 and 1993 national surveys were asked about their enjoyment of 
mathematics teaching and whether or not they consider themselves to be '^master'' teachers. 
As can be seen in Table 13, in 1993, more than 93 percent of grade 1-6, 7-9, and 10-12 
mathematics teachers reported that they enjoy teaching these subjects. About half of all grade 
1-6 mathematics teachers and more than two-thirds of those in grades 7-12 consider 
themselves to be ''master'' mathematics teach€rs. 

Table 13 

Mathematics Teachers' Opinions About 
Their Teaching: 1985-86 and 1993 





Percent of Teachers Agreeing* 




1985-86 


1993 




Grades 


Grades 


Grades 


Grades 


Grades 


Grades 




1-6 


7-9 


10-12 


1-6 


7-9 


10-12 


Consider ihemsclves "masicr" 


44 


60 


68 


49 


69 


77 


teacher of mathematics 














Miijoy leaching mathematics 


93 


98 


97 


96 


98 


98 



^ Includes teachers indicating "strongly agree" and ■*agrce" to each statement. 



Mathematics teachers were also asked how well prepared they felt for each of a number of 
tasks they might be expected to accomplish as part of their teaching responsibilities. Tabje 
14 shows the percent of grades 1^, 5-8, and 9-12 mathematics teachers indicating they were 
either "fairly well prepared'' or "very well prepared" for each task. 

Note that while greater use of technology is advocated as part of mathematics education 
reform, only from 43 to 51 percent of mathematics teachers in the various grade ranges feel 
at least fairly well prepared to use computers as an integral part of instruction. (It is 
interesting to note that middle and high .school mathematics teachers are more confident of 
their ability to use calculators as an integral part of instruction.) 

The 1993 National Survey of Science and Mathematics Education also provided evidence that 
teachers do not feel well prepared to teach the diversity of students in our nation\s schools. 
On the positive side, the vast majority of mathematics teachers reported feeling at least fairly 
well prepared to encourage the participation of females (ranging from 92 to 95 percent, 
depending on grade range), to encourage the participation of minorities (83 to 84 percent), 
and to teach students from a variety of cultural backgrounds (63 to 73 percent). However, 
only from 25 to 33 percent feel well prepared to teach students who have limited English 
proficiency. Similarly, while the great majority of teachers can be expected to have students 
with one or more learning disabilities in their clas.ses .sometime in their career, relatively few 
teachers, especially at the high school, feel (|ualiried to teach these students. 
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Note that high school teachers are less likely than their elementary and middle grade 
counterparts to feel well prepared to use manipulatives and cooperative learning groups as 
instructional strategies. 



Table 14 

Mathematics Teachers Considering Themselves Well Prepared* 
for Each of a Number of Tasks 





Percent of Teachers 


Grades 1-4 


Grades 5-8 


Grades 9-12 


Pnt'OiiniPf i^;irti('in:itinn csi (V^rmli^*: in nntlu^tn-iJii-c 

!_>■ il 1 ^/ul 1 1\. 1 l^ttl l^,^! 1 tV'lllulUo III 1 1 llll 1 1^.1 I ilU 1^ >l 




95 




Present (he applications of ma the ma tics concepts 


93 


93 


S7 


Manage a class ol students who are u>\\\^ nuuiipulatives 


% 


79 


62 


Teach siroiips that arc hetcroiieneoiis in iibiht\' 




J<S 
o.» 


7 1 


Use cooperative learning groups 


iX7 


82 


()6 


Bncourage participation of minorities in luathemaiics 


84 


84 


S3 


Take into account students' piior conccpuons .il^tun maiheniaiics 








when planning curriculum and insiruction 


81 


76 


66 


Use the textbook as a resource ratliei than as ih'; pnniaiy 








instructional tool 


79 


67 


62 


Integrate mathematics with other subieci aicas 


78 


70 


50 


Use a variety ot assessment strategle^ 


77 


7.^ 


67 


Teach students from a variety ol' culiui.il backiih-unds 


70 


73 


63 


Involve parents in Uie mathematics education ol ihen children 


67 


57 


49 


Use perrormancC'based assessment 


61 


63 


58 


Use computers as an integral part o\ iii.uhemaiKv instruction 


51 


48 


43 


Use calculators as an integral pan ot iiuuhcmatk ^ instruction 


55 


71 


81 


Teach students who have learning disabilities 


52 


43 


28 


Teach students who have limited English proticiciicy 


28 


33 


25 



* Includes teachers responding "very well prepared" and "fairly well prepared." 
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E. The School as a Collegial Work Place 



The NCTM Professional Standards for Teaching describe a vision for leaching in which 
teachers are treated as professionals — respected for their expertise, allowed to exercise their 
professional judgement, and provided ample opportunities to work collaboratively with their 
peers and to continue to learn throughout their careers. 

Mathematics teacher perceptions on issues related to collegiality are shown in Table 15. On 
the positive side, most mathematics teachers in each grade" range Icel supported by their 
colleagues to try out new ideas in teaching (from 80 to percent); indicate that teachers in 
their school share ideas and materials on a regular basis (52 lo 67 percent); and feel that they 
have many opportunities to learn new things in their job (57 to 76 percent). Similarly, most 
mathematics teachers feel supported by their administrators. However, fewer than 1 in 5 have 
time during the regular school week to work with their peers on mathematics curriculum and 
instruction and only about 1 in 8 indicated that mathematics teachers in their school regularly 
observe each other teaching classes as part of sharing and improving instructional strategies. 
The picture that emerges is one where teachers feel supported by their colleagues, but have lo 
"steal" moments to work with them. 



Table 15 

Mathematics Teachers Agreeing* with Each of a Number of 
Statements Related to Teacher Collegiality 





Percent of Teachers 




Grades 1-4 


Grades 5-8 


Grades 9-12 


1 feci siipporicd by collc;ii:ucs lo try out new ideas iii kMciiing luathcmatics 


84 


X3 


80 


I Iccl that I have many oppoituiiUics to Icain new ihnii^.s in my present job 




72 


57 


Mathematics teachers in Uiis school legularly share ideas and materials 


65 


52 


67 


Most maihcmaiics teachers m ibis school contribute actively to making 
decisions about the mathematics curriculum 


47 


46 


6^; 


I have time during the regular school week to work with my peers on 
mathematics curriculum anil instiuction 


21 


17 


16 


I receive little support from the school administration \o] teaching 
mathematics 


14 




20 


Mathcnialics teachers in this school regularly observe each other teaching 
classes as part of sharing and improving insijuciuMial strategies 


12 


10 


1 1 


1 am required to lollow rules at this school that conllict u iih my best 
professional judgment 


10 


14 


16 



* hicludcs icnchcrs inclicatirui "strongly agree** and "agree" to each state nienl. 
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F. Conclusion 



The results of the 1993 National Survey of Science and Mathematics Education indicate quite 
different patterns of strengths and weaknesses at different levels of schooling. While 
elementary teachers tend to be confident in their ability to use reform-oriented strategies, such 
as cooperative learning, they are not well-prepared to teach a number of mathematics content 
areas recommended for the early grades. In contrast, high school teachers are more likely to 
have extensive preparation in mathematics, but are less supportive of the use of reform- 
oriented instructional techniques and less confident of their ability to do so. 

In the short run, greatly increased opportunities for high-quality in-service education arc 
essential to meet the needs of the many mathematics teachers who are not prepared to 
implement the NCTM Standards. At the same time, while there will always be a need for 
continuing education for teachers, as for any professional, it is clear that substantial changes 
are needed in pre-service education if future generations of teachers are to be prepared to 
teach mathematics as envisioned in the Standards. 

Teachers will also need time to work individually and with their colleagues in implementing 
mathematics education reforms. The 1993 National Survey of Science and Mathematics 
Education found that while most mathematics teachers at all levels feel supported by their 
colleagues to try out new ideas in teaching and regularly share ideas and materials with others 
in their school, few have time to work with peers during the regular school week. Clearly, 
the kind of reflective, collegial workplace called for by the NCTM Standards will require 
substantial changes in the structure of schools and schooling. 
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